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PROJECT OBJECTIVES 

The objectives of the proposed project ore to develop alternative plans for the 
management of the Northern Cheyenne Tribe's coal resources, evaluate these 
alternatives and to prepare a preliminary business plan in sufficient detail to 
obtain additional funds for business development purposes. The Northern 
Cheyenne Tribe is facing a situation which could, if not managed intelligently, 
cause the destruction of its tribal COilJmunity and the effective desolation of 
the Northern Cheyenne Reservation. Geologist Joseph B. Rollins of Billings, 
Montana estimates that the 433,434 acre Northern Cheyenne Reservation 
contains one of the largest deposits of coal in the United States. 

Mr. Rollins estimates that a minimum of three to four billion tons of mineable 
low sulfur coal are contained within the reservation boundaries. Several coal 
companies have conducted extensive exploration on 227,733 acres of the 
reservation and have indicated a strong interest in entering into coal production 
leases. However, the proposed leases do not provide adequate protection for 
the tribal community or sufficient land restoration guarantees to insure that the 
tribe will not be victimized by commercial exploitation without regard for its 
long run social and economic interests. 

The tribe recognizes its obligation to facilitate the orderly development of 
its coal resources in light of the country's continuing energy needs. Its leaders 
further recognize that uncontrolled exploitation of these resources would result 
in the destruction of their community and people as has been the case with 
many tribes whose lands were developed by petroleum interests and money paid 
to tribes and individuals who did not have sufficient preparation or guidance 
to rea I i ze any I asti ng benefits. 

The Tribal Council proposes to explore alternative development plans for its 
coal resources without regard to the particular organization or group which 
may participate in this development. In particular, it proposes to explore 
the water, transportation and power requirements imp I ied by the orderly 
development of its coal reserves. Based upon these evaluations it will develop 
a business plan for tribally owned and operated coal mining, electric power 
generation, transportation and coal conversion operations which may be 
situated on the approximate 205,701 acres not presently encumbered by ex
ploratory permits or coal leases. These development plans will be evaluated 
in terms of their immediate social and economic impact as well as their long 
run implications for the tribe's continued growth and development as a 
potentially significant economic and cultural entity in the otherwise isolated 
and economically depressed southeastern area of Montana. 
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The proposed study wi II contain the following major elements: 

An analysis of the socio-economic characteristics of the Northern Cheyenne 
Tribe. 

A preliminary survey of the water and other natural resources situated on and 
around the reservati on. 

A preliminary development plan for a strip mine, an electric generation plant, 
coal conversion plants and alternative transportation systems. 

After the Tribal Council has reviewed the relevant data and evaluated the alternate 
plans, a "Plan of Action" will be developed for use by the tribe in pursuing the 
development of its coal resources. 

The tribal Council believes that it has assembled an outstanding project team to 
perform the proposed studies and to assist in developing and eventually executing 
a viable business plan which will enable the Northern Cheyenne Tribe to attain a 
quality of life commensurate with its resources and heritage. 

The Northern Cheyenne intends to change Indians• historic roll of passive subservience 
to agencies who are charged with the administration of trust responsibility for the 
benefit of the Indian tribes and who in the past have evidenced little more than 
apathy toward this responsibi I ity. In Montana, North Dakota and South Dakota 
there are six reservations which are home for approximately 25,000 Indian people 
and encompass approximately 5.6 million acres of trust land. If the Northern 
Cheyenne are successful in the proposed undertaking the tribe intends to share their 
experience and to work with other Indian tribes to assist them in implementing the 
Federal Government•s presently announced pol icy of "self determination" for Indians 
and Alaska natives. 
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DURATION 

The proposed project is planned for completion within a three month period 
commencing on or about April 1, 1974. This schedule assumes that a majority 
of the data required presently exists and that the project team possesses the 
necessary expertise to assemble and analyze these data along with relevant 
construction, production and market information. To this end, the Tribal 
Council has solicited the engineering. and management services of TheM. W. 
Kellogg Company, Gilbert & Associates, Community Development & Construc
tion Corporation and The Big Eagle Energy Company, an Indian owned and 
controlled management company, to perform the required work. Appendix A 
presents a brief description of these companies and their senior personnel who 
are available to the proposed project. 
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PROJECT AREA 

The regional map on the following page locates the 433,434 acre Northern 
Cheyenne Reservation in relation to the states of Montana, Wyoming and 
South Dakota. 

Tab I e I on Page 6 summarizes the reservati on popu I ati on and I abor trends. The 
economic plight of the reservation is,reflected by the 25 percent unemployment 
rate. This factor is compounded by the under employment of the 780 residents· 
who perform seasonal work. The magnitude of the under employment is further 
evidenced by the low per capita income of $1,819. The major employment 
sectors are: 

Government 40% 
Industrial 15% 
Agri cui tural 10% 
Logging 6% 
Miscellaneous 29% 

Fifty-five percent of the reservation population is less than 19 years of age. 
This compares with a Montana population distribution of individuals less than 
19 years of age of less than 40 percent. Consequently, the presently high 
25 percent unemployment rate will increase or the reservation youth, after 
graduation, must migrate from the reservation in quest of gainful employment 
opportunities. Unless the coal resources of the reservati on are developed the 
future employment outlook for the youth of the reservation is bleak. 

Educational attainment is another indicator of the relative problems facing the 
tribe. The median education attainment by the reservation resident 25 years of 
age or older is 9.4 years compared with 12. 3 years for the average Montana 
resident. The low educational attainment is not a severe handicap for the 
majority of the jobs needed for the development and distribution of the coal. 
However, the cost of training these individuals to the skill level necessary to 
maintain and safely operate complex and sophisticated equipment would be 
increased significantly. 

The closest major retail market is Billings, Montana with a population of 63,000. 
The 105 miles to Billings effectively precludes the majority of the tribal population 
from frequent visits to the only major retail center within a reasonable distance 
of the reservati on. 

The reservation is landlocked with the nearest rai I road terminal located at Coal
strip which is 22 miles from Lame Deer. Lame Deer, the Tribal Headquarters 
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THE M. W. KELLOGG COMPANY 
Mr. Jack Nutting 
Community Development 

& Construction Corp. 

- 3 - February Zl, 1974 

C. Coal Conversion to Ammonia (Approximately 1000 Tons Per Day) -
by M., W. Kellogg - (Continued) 

z. Determine other operatins and construction requirements, - man
power, catalysts, chemicals, etc. 

3. Estimate the overall land requirements for such plant, including 
on-site storage requirements. 

4. Review air and water pollution control aspects. 

5. Prepare a brief description of the facility envisioned. 

6. Prepare an "order-of-magnitude" cost estimate. 

Kellogg and Gilbert Associates are prepared, upon rece1v1ng your 
authorization, to proceed with studies A, B and C; we believe that all studies 
could be completed in three months. We are prepared to undertake these,"--.:---
studies on a "Lump Sum'' basis as follows: ,·_ · ' : 1 ;· \. 

,. ' 

for Study A ••••••••••••••••••••• $_/_()_{_J()U_· __ _ 
for Stu.dy B . .....•.•............ $ Jt trtv ---'-"""-------
for Study C .................... . $ 36 {5lJv 

This proposal is contingent upon agreement on terms and conditions 
to be included in a mutually acceptable contract. 

It should be emphasized that the scope of this proposed study is 
limited to a preliminary review of the subjects itemized above, and that more 
definitive studies will be required before final determinations are made con
cerning the utilization of this resource. 

' . .i 

This proposal is valid for your acceptance by May Zl, 1974 after which 
date it may be subject to review. 

We sincerely appreciate the opportunity to present this proposal, and 
we hope that we will have the pleasure of working with you on this project. 

Very truly yours, 

E. H. Hoffing ff 1 

• 



I 

[. 

f 

1 
\ 

PART I - INTRODUCTION TO KELLOGG 

The M. W. Kellogg Company, a division of Pullman Incorporated with headquarters in Houston, 

Texas, offers worldwide services in process and engineering design, procurement, financing 

arrangements and construction- individually or in combination- to the oil-refining, 

petrochemical, chemical, biochemical, waste-control, power and other industries. 

Kellogg's achievements and capabilities include: 

The first integrated, multi-process refining unit, a forerunner of today's modern refineries. 

A major role in the initiation and development of the fluid catalytic cracking (FCC) 

process - a process of high merit in today's refineries. Kellogg has maintained a 

predominant position in the FCC process, as evidenced by more than half of the world's 

FCC capacity being based on Kellogg technology. 

Development of process and mechanical designs for economical, large-scale production of 

ammonia. The innovative integration of process and mechanical designs resulted in 

significant changes in ammonia manufacturing and distribution practices the world over. 

Kello~m added to its overall fertilizer capabilities with the Kellogg-Lopker phosphoric 

process. 

The world's largest single-train, natural gas liquefaction plant using a cryogenics process for 

helium recovery. Kellogg also has capabilities in the transportation, storage and 

revaporization of liquefied natural gas (LNG). 

The world's largest ethylene plant and total naphtha cracking centers (which crack naphtha 

to give ethylene and provide a base for other petrochemicals). 

The Kel-Chlor® process for economic production of chlorine from waste hydrogen chloride 

without production of by-product caustic. 

Development of new processes for supplementing the world's dwindling energy supplies. 

Substitute natural gas (SNG) production from naphtha, molten-salt coal gasification and the 

fuels-refinery concept based on heavy oil cracking are examples of such processes developed 

by Kellogg. 

Licensing of Kellogg process technology in basic engineering-design packages for use by 

other contracting firms. These packages provide detail on critical features of design to insure 

proper interpretation of the process, mechanical, safety and operational requirements. 

KELPLANS (Kellogg Planning and Analysis Systems), a linear-programming technique to 

select the design alternative that maximizes return on investment. 

Utilization of third-party technology through the licensing of others' processes. 

Development of management capability to process, engineer, procure and construct 

complex projects, which cost, in total, as much as $1 billion. This overall project 
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management capability includes broad experience in multi-national financing and worldwide 
procurement. 

KELLOGG INTERNATIONAL CORPORATION 

Kellogg International Corporation (KIC) was established in 1949 to serve the chemical, 
petrochemical and petroleum refining industries in the United Kingdom, on the Continent and in 
the Middle East and Africa. 

Located in Kellogg House, London, KIC is a major member of the Kellogg group of companies. KIC 
performs the same engineering, procurement and construction functions in the United Kingdom 
that TheM. W. Kellogg Company handles in the United States. 

KELLOGG CONTINENTAL 

Kellogg Continental (KC) is an Amsterdam-based affiliate with worldwide experience and capability 
in the engineering, procurement and construction of plants for the petroleum refinery, 
petrochemical and chemical process, fertilizer and related industries. 

The name is derived from TheM. W. Kellogg Company, under which KC functions, and Continental 
Engineering, from which the majority of KC personnel came. 

KC is a world leader in fertilizer plant technology. Its engineers have had extensive experience and 
success in designing Stamicarbon urea plants and other processes, including the world's largest 
calcium ammonium nitrate plant. 

The Kellogg companies worldwide employ over 3,000 people, primarily engineers and technical 
specialists. 

PULLMAN INCORPORATED 

In 1944 Pullman Incorporated acquired TheM. W. Kellogg Company. The acquisition strengthened 
both organizations and expanded Kellogg's economic base for its increasing worldwide activities. 

Pullman Incorporated operates in two fundamental industrial areas: transportation equipment and 
engineering construction. Through Pullman-Standard, Trailmobile, Pullman Transport Leasing and 
Trailmobile Financing Company, Pullman Incorporated manufactures, sells and leases railroad and 
highway transportation equipment. 

Through the Kellogg companies and Swindell-Dressler Division, Pullman handles various engineering 
and construction operations. Kellogg is concerned with the design, engineering and construction of 
complex installations, especially petroleum refining and petrochemical facilities. Swindell-Dressler 
and its affiliates serve the mining, metallurgical and ceramic industries and engage in civil and public 
works, including pollution control projects. 

Pullman Incorporated also serves clients through its extensive solid-waste pollution control and 
sanitary-landfill and reclamation projects. 

The Pullman Annual Report, included in Part VI, gives an overview of the organization's various 
services and financial strength. 
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PART II - KELLOGG EXPERIENCE 

Jobs executed by the Kellogg companies worldwide provide diversified experience which accounts 
for the company's reputation as a worldwide engineering and project-management contractor. 

RECENT MAJOR PROJECTS 

PUSRI, Indonesia 

Kellogg is designing an ammonia/urea project including offsites and solids handling facilities for P. 
T. Pupuk Sriwidjaja lndustri Petrokimia (PUSRI) in Indonesia. As prime contractor Kellogg is 
responsible for the entire project, known as PUSRI II. The company is cooperating with various 
third-party licensors and utilizing worldwide procurement. The project has an approximate capital 
value of $84 million, based on multi-national financing. 

The project consists of a grassroots, 600-metric-ton-per-day ammonia unit, 1, 150-metric-ton-per-day 
urea unit and offsites including extensive material handling, storage and marine-loading facilities. 
Kellogg is providing all engineering, procurement and construction supervision for the ammonia 
plant and offsites. 

Kellogg, as project coordinator, is administering the subcontract for the urea unit, which employs 
the Mitsui Toatsu process. 

Located near Palembang, Sumatra, the plant is adjacent to and integrated with an existing, smaller 
ammonia/urea facility known as PURSI I. The new complex will be self-sustaining in respect to all 
utilities, including electric power. 

As general contractor Kellogg is providing the following additional services: 

Direct maintenance-and operation of the plant until performance guarantees are met. 

Training of PUSRI engineers and purchasing representatives in Kellogg's home office. 

Arrangements for training a number of PUSRI personnel in maintenance and operating 
problems in an operating ammonia plant. 

Training of PUSRI maintenance personnel in vendors' shops. 

Onsite training programs for PUSRI operators. 

Bandar Shahpur Fertilizer Complex 

Kellogg set many precedents as managing contractor for Iran's first petrochemical/fertilizer 
complex. Kellogg designed, engineered and constructed the 1,000-metric-ton-per-day ammonia 
plant within the six-plant facility. The company also had responsibility for the 
following: procurement of all bulk materials for all units; transportation of all identifiable materials 
purchased by process vendors; design, procurement and construction of all plants and offsites 
(except the 1 08-mile pipeline); and overall coordination of all design activities. 
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In order to take advantage of competitive worldwide markets, Kellogg helped the client spread 
financing for the complex among six nations: United States, United Kingdom, Germany, Italy, 
France and Japan. 

Owned by Shahpur Chemical Company Limited, the grassroots complex is located at Bandar 
Shahpur on the Persian Gulf. Besides the ammonia plant, the complex includes a 
1 ,500-metric-ton-per-day sulfur recovery plant, a 1 ,320-metric-ton-per-day sulfuric acid plant, a 
500-metric-ton-per-day urea plant and a diammonium phosphate/triple superphosphate plant. , 

The construction site was on 80 acres of reclaimed tidal flats. Site preparation required $4.2 million 
worth of fill and 6, 700 92-foot concrete piles. Kellogg built a dock system to accommodate the 
freighters which bring in raw materials and carry away end products. The company prepared living 
quarters for the workers and trained construction personnel. The job required over 5,000 employees 
and took more than 12 million man-hours to complete. 

IVP (lnstituto Venezolano de Petroquimica) El Tablazo 

· Kellogg is handling two major contracts for Venezuela's huge, $1.2-billion petrochemical complex 
on Lake Maracaibo. One contract names Kellogg overall general contractor for all offsite facilities. 
This represents the largest single contract ever awarded Kellogg. The other contract is for complete 
design and construction of the basic feed unit for the petrochemical complex, a 
245 ,000-metric-ton-per-year ole fins plant. 

Kellogg is providing the support facilities for a multitude of process units at the project site. These 
include a port facility, with liquids and solids handling and loading systems; an electric-power and 
steam plant with a 110-megawatt capacity; and a utility distribution system. Waste disposal, water 
treatment, cooling towers and pollution control will be provided. Kellogg also will build roads, 
buildings and other general facilities. The massive, $1 00-million support system is designed not only 
to serve the process units being built at the present time, but also to permit 1 00-percent expansion 
for service to future developments on the project site. 

Kellogg-designed support facilities will serve the following process units: 

Natural gas liquids plant 
Olefins plant 
Caustic chlorine plant 
Ammonia and urea facilities 
Low-density polyethylene plant 
Polystyrene plant 
Monovinyl and polyvinyl chloride plant 
Polyisoprene/methanol plant 

Additional units now in planning stages will produce ammonia, high-density polyethylene, 
propylene derivatives, ethylene oxide and integrated aromatics. 

Korea Oil Corporation, Wulsan, Korea 

Kellogg was managing contractor for Korea's major petrochemical complex, which went into 
operation in 1972. The company designed the key feed unit, a naphtha cracker having a capacity of 
1 50,000 metric tons per year of ethylene. Kellogg also had responsibility for mechanical design, 
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procurement and construction of four other process units and for all offsite facilities. The four 
additional process units, which were licensed from others, were as follows: 

Butadiene extraction 
Toluene dealkylation 
Cyclohexane extraction 
Pyrolysis gasoline hydrotreatment. 

Local labor, working under Kellogg's control, constructed the petrochemical complex. While 
utilizing worldwide procurement, Kellogg purthased much of the equipment and materials in Japan. 

Transco Terminal Company, South New Jersey 

Among Kellogg's recent cryogenic experience is a current design project for a liquefied natural gas 
(LNG) receiving terminal in South New Jersey. Owned by Transco Terminal Company, the 
grassroots facility will include the following process units: 

LNG receiving and unloading system 
LNG storage 
Fractionation to remove heavy hydrocarbons 
Substitute natural gas (SNG) production 
LNG vaporization 
Blending of LNG vapor, fractionation and SNG product 
Send-out facilities 

Support facilities include: 

Steam boiler plant 
Control house 
Water wells and water treatment 
Administration and service buildings 
Compressor house . 
Power generation 

Kellogg is responsible for design, engineering and engineering procurement for the project. This 
terminal will be the first in the United States to deliver standard pipeline gas from an LNG facility. 
A Kellogg-designed fractionation unit will reduce the LNG Btu content to that of gas used in 
homes. Blending of LNG fractionator overhead gas, LNG vapor and SNG will produce the final 
product. 
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KELLOGG OPERATIONS 

Kellogg operates on a concept of individual profit centers. Each center is accountable by results and 

has authority for decision-making within its area of activity. These centers, each of which is directly 

responsible to the president of the company, are Western Hemisphere, Eastern Hemisphere, Far East 

and the power piping and chimney operations. 

The M. W. Kellogg Company (Western Hemisphere operations) and Kellogg International 

Corporation (Eastern Hemisphere operiiltions) have the same operating philosophy. Each 

department of either company can and does handle complete projects by itself. When desirable, one 

office can execute part of the project for the other. In addition to complete project execution, 

Kellogg also is involved in design-only, research-only and construction-only projects. It is equipped 

to procure project materials on a worldwide basis and to assist clients in arranging multi-national 

financing for projects Kellogg intends to execute. 

These strong areas of discipline are welded together efficiently and effectively by project 

management to complete total projects and complexes. 

Often Kellogg is chosen overall manager of a project- coordinating the efforts of other contractors 

involved - but also is selected to design and construct a portion of the project. 

A GENERALIZED PROJECT 

The following section discusses Kellogg's operating procedures. It mentions the various 

departments' contributions within the context of a generalized project. 

Research and Development 

When Kellogg utilizes its total facilities, it begins with research and development of a process. 

The company's Research and Engineering Development (R&ED) personnel include chemists as well 

as chemical and mechanical design engineers. These people develop new processes, optimize known 

processes and design, build and operate pilot plants to test their findings. 

Sales and Proposals 

Kellogg's Sales Department is decentralized to better serve its clients. Sales offices are maintained in 

four North American cities to provide closer contact and greater convenience to client 

organizations. Through frequent contact, sales representatives ascertain client requirements and 

respond to client requests for assistance. Throughout the bidding phase of a project, Sales is the 

primary contact with the client organization. 

Kellogg markets its processes through proposals to potential client companies. Proposals - and 

subsequent contract brochures- are developed in the Proposals Management Department. This 

central material-gathering and writing effort assures the quality presentation that is standard at 

Kellogg. 
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Project Management 

The key to Kellogg's organization is project management. The Project Department is designed to 

give direct senior management support to the project manager, the company's primary contact with 

the client. The project manager is responsible for satisfactory execution of the project in accordance 

with the contract. He is selected for an assignment based on his background, experience and 

availability. 

Kellogg generally assigns a project manager during the proposal or study phase of a project and 

keeps him in charge through final acceptance. •This system provides continuity between the 

pre-contract phase and actual project execution. 

At Kellogg, job execution is project oriented. Using the task force concept, the company_ calls on 

personnel from all the various departments and disciplines necessary for the type of project and 

scope of Kellogg's work. The project manager, who has overall responsibility for the job, is 

supported by a responsible manager assigned to the project for each major function - engineering, 

procurement and construction. These managers are the key members of the task force and remain 

assigned to the team until work is completed. 

Shortly after he is assigned to a project, the project manager prepares a detailed project plan and 

coordination procedure. This document specifies each task-force participant and his responsibilities. 

The plan, based on Kellogg's standard procedures, is modified to suit the client and particular job 

conditions. 

Upon award of a contract, the project manager presents his plan at a "kickoff' meeting, which is 

attended by client representatives and Kellogg personnel who have significant responsibility on the 

project. During this meeting, the basic operating philosophy is established. This discussion also 

insures complete understanding between the client and Kellogg. 

Scheduling 

The project manager's prime responsibility is to complete his project on time and within budget. 

Kellogg uses the Critical Path Method (CPM) for planning and scheduling. CPM is a management 

tool that allows comprehensive planning. It also gives realistic information for overall completion 

dates of the activities involved in each project. This tool enables management to take corrective 

action at the appropriate time. 

CPM gives a graphic representation of all activities required to complete a project. Kellogg's 

scheduling methods are centered about this "Management Control Logic Network" diagram. The 

diagram is updated continuously to reflect current information received from the line organizations. 

The project manager uses this diagram for overall control and forecast of project objectives and 

performance. Issued monthly, the updated diagram is accompanied by a written analysis. 

A schedule engineer, functionally reporting to the project manager, is assigned to each project. He 

reviews plans and schedules with the line organizations and project management. He also integrates 

manpower availability, materials deliveries and construction requirements, in accordance with the 

overall project schedule. Since the schedule engineer analyzes performance for effect on established 

objectives, he is the logical person to forecast potential trouble areas which might affect the overall 

schedule. 
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Cost Control 

Technical and cost control responsibility at Kellogg is vested in the individual performing the work. 
However, his concentration on a limited segment of the job may limit his ability to recognize and 
interpret the significance of a change in terms of the overall project or objectives of the client. 
Kellogg uses the cost engineer to provide this interpretation. 

Kellogg places responsibility for cost control with the project manager. The cost engineer, as a 
member of the project team, coordinates the overall cost-control and reporting activities; performs 
the technical audit of key documents; • maintains detailed up-to-date records of estimated, 
committed and projected costs; and prepares all cost reports on the project. 

Process Phase 

The process phase is the first activity on most Kellogg projects. Simultaneous with this comes 
detailed planning within outlines developed in the proposal phase. At this point, the task force is in 
full operation, as management, engineering, construction and other personnel contribute their 
talents and knowledge to achieve project ends. 

Process Engineering prepares designs for all Kellogg processes and performs economic studies, 
licensing investigations, estimates, new process development, start-up and operating procedures and 
consulting services. Many of the staff have spent their careers working with certain processes. These 
specialists, who have made many major contributions in their specialties, closely follow process 
development in their fields. 

Among its duties, Process Engineering develops process flow diagrams, process heat and material 
balances and other critical data. It releases critical data for equipment that must be delivered early 
in the construction phase on a priority basis to Design Engineering. 

Analytical Engineering 

When Process Engineering completes its job, a "process release" marks the beginning of the 
planning/analytical cycle of design. Engineers from the Project Systems Department convert process 
data into complete engineered systems, recorded on Piping & Instruments (P&I) Diagrams. Skilled 
in the fields of fluid mechanics, thermodynamics and control, they also develop, optimize and 
engineer all utility (such as steam and water) and auxiliary (such as relief valve and blowdown) 
systems. They develop these systems from the standpoints of economics, operability, safety and 
maintenance. Systems engineers also are responsible for insuring that the effluent-liquid, solid, 
vapor and noise levels of the complete project fall within established environmental limits. 

During this phase, personnel from Operating's Technical Services group review the analytical 
designs. This review insures a successful start-up and operation. They then develop an operating 
philosophy and write the Operating Instructions Manual. This manual and other reports issued by 
Technical Services personnel help all design groups keep abreast of operating problems and resultant 
design and operating changes. Full operating services are utilized at the end of construction. 

Equipment engineers insure that operating conditions fit the commercially available equipment and 
materials. They integrate process and utility requirements, considering, for example, utility balances 
and waste-heat recovery. Systems engineers consider information such as line size or pressure drop, 
changes in which may allow use of more economical pipe or exchangers. 
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A procurement manager is assigned to each project. He has total resporsibility for the procurement 
program and reports directly to the project manager. Having established specific project plans for 
purchasing, inspection, expediting and traffic, the procurement manager administers both budget 
and schedule control relative to procurement activities for all materials. He follows shop progress on 
critical equipment and, where necessary, exerts pressures to maintain vendor-promised deliveries. 

Design 

Kellogg uses its engineering know-how to optimize plant layout design. ·with early issues of P&I 
Diagrams, Kellogg initiates its layout effort. Equi!'ment location and layout of civil, piping and 
instrument engineering are done on scale models. 

Kellogg uses models as a design tool. These models, built to scale, establish the geography of a plant 
and include every significant physical detail. Also, the models provide the basis for important 
integration of engineering and construction specifications and requirements. 

Remote computer terminals and a drawing "Digitizer" also are employed to help Engineering use its 
_time and personnel to the fullest. The Digitizer, which makes drawings by computer from rough 
·isometrics, eliminates human keypunch errors and generates summaries and bills of materials, which 
previously had to be done by hand. 

Final Engineering 

Completed models are used at "planning release" for detailed engineering, primarily piping, civil and 
electrical. This final engineering cycle produces detail drawings that are used for the supply, 
fabrication and field erection of bulk items, such as foundations, structures, pipe, instrumentation 
and electrical. 

Engineering prepares preliminary and final requisitions, which are sent to Procurement. Purchasing 
personnel order bulk commodities, select qualified subcontractors and administer subcontracts. 

Expediting, Inspection and Traffic personnel monitor vendor progress, either at a fabricator's shop 
or from home office. These people assure delivery of materials in advance of specific construction 
requirements. Traffic specialists are responsible for economical routing of materials and equipment 
for vendor's plants to job sites. Meanwhile, inspectors make regular checks of vendor's performance, 
techniques and quality control, as well as handling physical inspection of equipment. 

Throughout the project, Kellogg maintains a series of controls: budgets for dollar control; 
schedules for time control; and design and material specifications for quality control. The project 
manager oversees project coordination and control. 

Construction 

Both Engineering and Procurement provide their services to Construction. Delivery to Construction 
of drawings, budgets and material listings initiates home-office construction efforts. Equipment and 
material deliveries accelerate field activities. Construction personnel strive for thorough pre-planning 
and scheduling, experience supervision in the field and detailed cost control. 
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Field performance is checked continuously. Construction supervisors periodically compare 
predicted costs with schedules and budgets to insure that the project is completed on time, within 
budget and without sacrificing quality. 

Construction management selects key personnel to build the plant. This takes place at the project's 
beginning, since these persons are an essential part of the task force. Drawn from Kellogg's pool of 
seasoned resident construction managers, engineers, superintendents and administration personnel, 
these key men form a closely knit team. The resident manager and part of his team report to 
Houston for briefing. Here they participate in the thorough planning job that allows Kellogg to 
complete preliminary work well in advanc"e of its actual need. They review the construction plan in 
detail, contributing their personal experience and knowledge of construction practices. 

Preliminary schedules and plans are formulated using the latest information on predicted material 
and equipment deliveries. The planning phase, including detailed construction schedules, is 
completed. After the project starts, the resident construction manager and home-office 
Construction management continuously evaluates the field's performance in the areas of progress, 
cost and work quality. 

In establishing construction methods, the Construction Department develops a complete action 
plan, using both general requirements for sound construction and its own specific techniques. Every 
aspect of the construction job is considered. Rigging studies help in selecting equipment and in 
planning derrick foundations, guy line deadmen and vessel lifting lugs. Construction personnel 
establish the degree of field assembly and lay out field fabricating shops to provide production-shop 
economy. Construction roads, utilities and temporary buildings are planned to optimize traffic. 
Liaison with Design groups is maintained to assure cognizance of construction requirements. 
Installation procedures applicable to the quantities and types of materials employed are developed. 
This planning, completed long before it is needed, helps Kellogg organize highly its construction 
jobs. 

Construction Engineering develops new techniques and adapts new equipment to field needs to 
reduce construction costs. This group prepares recommendations for ASA and ASME code 
committees. It also establishes the criteria for training and qualifying craft personnel. 

The participation of the Tool and Equipment Section of the Construction Department in any 
project may be three-fold: Advisory, through planning and technical assistance; functional, through 
tool and equipment recommendations and purchases; and operational, through its custodianship of 
Kellogg's construction equipment. 

Data gained from previous projects and knowledgeable personnel are used by Construction 
management in formulating a program for new projects. 

Kellogg and its subsidiaries throughout the world own over $4 million of construction equipment at 
new cost value. The facilities for repairing and storing equipment between assignments are 
maintained at South Houston, Texas and Wigan, England. 

The technique of using field man-hours as its basic cost-control mechanism was developed by 
Kellogg for its lump-sum business. The method proved so valuable, it now is used on all jobs. It 
provides an accurate picture of labor costs and construction progress at any date. Each construction 
job is analyzed in terms of unit functions. From feedback from many construction projects, the 
man-hours required for each function have been established as "budget units." The quantities 
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associated with each of these units multiplied by the budget-unit value make up the total man-hour 

requirement for each such aggregation of units. Budget units are assigned to all measurable units of 

work in order to develop a man-hour budget for the entire job, thus providing an objective basis for 

assessing costs and progress at any point in time. 

After field activity starts, Construction management predicts total man-hours and costs, which are 

measured against established budgets at weekly intervals. These totals are published monthly. 

Before any predictions are made, the job is studied thoroughly to determine the effect of actual site 

conditions on labor conditions and costs to complete the project. 

During the engineering phase, a "Path of Construction" is developed based on anticipated material 
and equipment delivery lead times and erection time of major items. When the Path of Construction 
has been formulated, a Preferred Delivery Sequence List is prepared to assist the Engineering and 
Procurement Departments in scheduling their work to best suit construction objectives. Thereafter, 
inter-departmental liaison is continuous to insure efficient progress. 

Job schedules are based on the man-hours requir~d to accomplish each task. Construction maintains 
a staff that breaks down schedules developed by Kellogg's Scheduling Department into separate 

,-units. Construction's staff assigns man-hours and calculates time spans for each unit job. These 

specific schedules depend in part on field deliveries, handled by Procurement, and drawing 

deliveries, from Design Engineering. 

Labor 

Kellogg maintains a high work-continuity rate. The company has labor agreements, covering the 

United States and Canada, with international offices of all major unions concerned with 

construction. Kellogg also negotiates labor agreements for individual projects, when the situation 

warrants. 

At the local level, labor relations are a major function of the resident managers. Kellogg's labor 

relations group in Houston provides experience, advice and assistance in reaching quick agreements 

on potential jurisdictional and labor practice problems. 

The labor relations manager holds a pre-job conference, attended by the resident manager and by 
both local and national union representatives, to prevent' potential problems. 

Start-up 

Near the end of construction, Operating personnel make a "built-as-per-design" check at the 

construction site. They assist Construction personnel 'in pre-commissioning including such 
unit-preparation activities as line and vessel flushing, catalyst loading and rotating-equipment 

checkout. 

Commissioning, or start-up, of a plant is the primary responsibility of Operating personnel. They 

turn on the plant circuit by circuit, bringing in all utilities (air, electricity, steam and water). Slowly, 

they bring the unit up to specifications and to capacity. 
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Kellogg Operating personnel develop and conduct training programs for client operators. These 

programs include both formal and on-the-job training, including emergency procedures. Also, if 

operating problems arise on completed projects, Kellogg provides assistance when requested by 

clients and former clients. 

Technical Services personnel act as "watchdogs" during start-up, as field Operating personnel handle 

the actual commissioning. 

When the end product is being produced to specifications and in quantity, the plant is turned over 

to the client. 
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